Background: Documentation of resuscitation status in hospitalized patients has relevance in the management of cardiopulmonary arrest. Its association with mortality, Length Of hospital Stay (LOS) and the patients' primary diagnosis has not been established in general medical inpatients in hospitals in Australia and New Zealand. Aim: To investigate the association of resuscitation orders with in-hospital mortality and LOS in a range of diagnoses, adjusting for severity of illness and other covariates. Design: Retrospective study. Methods: The admission notes of 1681 medical admissions to four tertiary care teaching hospitals across Australia and New Zealand were reviewed retrospectively for frequency and nature of resuscitation documentation and its association with mortality, LOS and primary diagnosis. Results: Resuscitation orders were documented in 741 patients (44.7%). For the 232 patients with a
Introduction
The presence of a Not For Resuscitation (NFR) order in a patient's case notes increases the risk of patient death even after adjustment for age, demographics and co-morbidity. [1] [2] [3] While this excess mortality may be due to the presence of unmeasured prognostic factors, other issues can be important such as the NFR order being a marker of perceived imminent mortality rather than its cause. 4 Older patients and those at high risk of death are more likely to have resuscitation orders in place and more likely to have NFR orders in place. 5 The primary diagnosis also has relevance for the presence of an NFR order. A patient with cirrhosis or heart failure is less likely to have resuscitation orders discussed or NFR documented than a patient with acquired immunodeficiency syndrome (AIDS) or cancer despite a similar prognosis. 6 Previous work in the area of resuscitation documentation and its associations was done in the mid-1990's, 1,2 mostly in Northern America involving well-defined diseases such as stroke. 7 We sought more recent information on the association of the presence of an NFR order in the patient's notes with the patients' home circumstances, their Length Of inpatient Stay (LOS) as well as their mortality. Unlike most previous studies, we sought this information across a range of diagnoses and a range of hospitals in Australia and New Zealand. A prolonged LOS, unexplained by other measured patient variables such as age, acuity of illness, functional impairment or co-morbidity, could imply an adverse outcome from the documentation of the NFR order (such as inefficient use of resources and poor discharge planning).
Methods
Data from patients admitted to one New Zealand or one of three South Australian tertiary referral teaching hospitals were entered into a computerized database. Only patients above the age of 18 years were included. Patients admitted directly to the intensive care unit or to other non-general medical specialty units from the Emergency Department were excluded from this study. A total of 1681 patients were entered into the database and recruitment was designed to take seasonal variation of disease into account and those 22 patients who were admitted more than once during the recruitment period were entered only once; on their first detected admission. Therefore, 1659 patients were analysed in this study. Approval was granted by the hospitals' local ethics committee or quality and safety governing council.
The admission notes were reviewed to calculate the nature and frequency of clear documentation regarding resuscitation of the patient in the event of cardiopulmonary arrest; those NFR were distinguished from the remaining 'control' patients. Within this control group, those documented for full resuscitation were distinguished from the rest. Unclear or absent directions regarding resuscitation implied these patients were for full resuscitation measures if necessary. Patients were also included in this control category if they were for partial or conditional resuscitation measures. Certain outcomes of each admission, such as in-hospital death, were obtained via hospital-based computerized records.
The simple clinical score (SCS) is a system of assessment originally derived using general medical inpatients presenting to a rural hospital in Ireland. 8 The score includes measures from each patient's physiological status, functional status and past medical history and it correlates with their 30 day mortality risk. 8 The score can be a predictor of mortality and LOS in a cohort of general medical patients admitted through an acute assessment unit to an Australian teaching hospital. 9 In the current study, we calculated the SCS of each patient as described by Kellett and Dean 8 except that the absence of an electrocardiograph (ECG) (missing in 448 patients) was scored as if that patient's ECG were normal. By doing this we made the assumption that it was normal clinical practice for an ECG to be omitted from the admission investigations if it were likely to be normal. The SCS was calculated in retrospect and was not used by clinicians during any patient's admission. We also used the Charlson index 10 as another easily calculable index of patient co-morbidity that associates with patient mortality risk.
Analysis
Data are expressed as means and standard deviation (SD) or a number and percentage of the whole population or relevant group as appropriate. Considering the considerable differences in age and co-morbidity in the group documented as NFR compared to the control patients, adjustment for these factors was made using two methods. The first involved propensity score matching and the second, to confirm, involved a logistic regression model or a zero truncated negative binomial model. Comparisons were made using a paired or unpaired t-test, a 2 or McNemar test as appropriate. Considering the large number of comparative testing done in some instances, a value of P < 0.005 was assumed to indicate significance.
We drew upon two populations in order to match the group of patients who were documented as being NFR. These two populations were either those control patients without NFR documentation in their case notes or a sub-set of this group, i.e. those patients with clear documentation for full resuscitation. The matched group taken from the control population was well matched to the NFR group for patient age, SCS and Charlson index. The attempt to match the NFR group with a cohort taken from those patients for full resuscitation was not as successful. In the latter case, the 'matched' patient group was older but carried less co-morbidity (i.e. a lower Charlson index) and had a lower SCS.
Results
We found that 741 patients (44.7%) had clear resuscitation orders in their notes. Of these orders, 509 (68.7%) were for full resuscitation and 232 patients (31.3%) had an NFR order documented in their case notes. There were unclear, qualified or absent directions regarding resuscitation wishes of the patient in 918 patients. Therefore, 1427 control patients were for full or partial resuscitation in the event of cardio-pulmonary arrest.
Of the 232 patients with an NFR order documented in their case notes, 32 (14%) died during that hospital admission (Table 1) . Of those 1427 control patients without an NFR order clearly documented in their notes, 17 (1.2%) died. Compared to the whole control group or just those documented for full resuscitation, those patients with a documented NFR order on average were older, had a more prolonged LOS and had both a higher Charlson score and SCS (Table 1) .
In order to assess clinical outcomes of those 232 patients with a documented NFR order as compared with the controls, we applied a propensity score analysis where patients were matched as closely as possible for age, Charlson index and SCS. These comparisons of the propensity score-matched groups with the NFR group (Table 1) demonstrated a significantly increased mortality rate in those with a documented NFR order. Patient death impacts upon their LOS. After removing from the dataset those patients who had died, re-analysis revealed that LOS was significantly longer in those documented as NFR. After adjusting for SCS, age and Charlson index, the NFR group's mortality rate was 3.6 times higher than the rate in the control group (P < 0.001) and there was a doubling in LOS compared to controls (P < 0.001).
Whether matched or un-matched for age, Charlson index and SCS, patient readmission rates within 7 or 28 days of discharge were neither affected by the presence of resuscitation orders in the notes nor the nature of those orders (data not shown).
A total of 295 patients (17.8% of the original cohort) were admitted from a long-term residential care facility. Of those 232 patients who were documented as being NFR, 115 (50%) had been nursing home residents on their admission to hospital. Nursing home residents made up a lower proportion of the control group (9.8%) and even fewer of those who were documented for full resuscitation (7.9%).
In these general medical patients, the four most common primary diagnoses were respiratory tract infection, heart failure, cellulitis and urinary tract infection. The proportion of patients who had resuscitation orders documented did not significantly vary between the four diagnoses. Those patients with a primary diagnosis of cellulitis or urinary tract infection were significantly more likely to be documented for full resuscitation than those with heart failure or respiratory tract infection ( Table 2 ). All four groups significantly differed from each other in terms of age. Only the groups with cellulitis or urinary tract infection had similar Charlson indices. The SCS was significantly lower in those with cellulitis or urinary tract infection compared with the other two groups. The mortality rate did not differ between those with respiratory tract infection, cellulitis or heart failure.
As in the group as a whole, those admitted with the primary diagnosis of a respiratory tract infection had a higher mortality rate if documented as NFR. There were no deaths of patients with a respiratory tract infection who were documented as being for full resuscitation (Table 3) . Those admitted with a urinary or respiratory tract infection and documented as NFR were older, stayed in hospital longer and had significantly greater co-morbidity, physiological instability and functional compromise than those documented for full resuscitation. In general, when divided according to resuscitation status, those admitted with a diagnosis of urinary tract infection (Table 3 ) bore a striking resemblance to the group as a whole and to the respiratory tract infection group (aside from the large proportion of patients with urinary tract infection who were documented for full resuscitation).
Discussion
This multi-centre study revealed several important new findings relating resuscitation documentation to the clinical features and outcomes of general medical inpatients. Compared to those without an NFR order, those patients with an NFR order in their notes had a higher in-hospital mortality and length of stay but also were older, had greater co-morbidity and a higher SCS. This increased mortality rate and LOS persisted after two separate analyses using differing methods of adjustment for patient age, SCS and Charlson index. In fact, when compared to those documented for full resuscitation, when a patient is documented as NFR, their risk of death more than trebles and their LOS doubles. The presence of an NFR order may, on occasion, indicate that the clinician believes death is imminent. 4 This increased mortality is therefore self-fulfilling. There is also a concern, discussed below, that a documented NFR order may lead to less intensive attention which, in turn, could adversely affect mortality and prolong LOS.
LOS prolongation can be due to poor discharge planning but documentation of resuscitation status had no significant effect upon readmission rate at 7 or 28 days after discharge, another indirect measure of quality of discharge planning. 11, 12 Primary diagnosis has some relevance in others' work regarding the likelihood of having an NFR order documented in the case notes. 6 In the current cf heart failure group. study, patients with one of the four most common diagnoses (summatively describing 27% of the sampled population) each had an equivalent chance of having resuscitation orders documented in their notes. The nature of those orders differed significantly. Patients with a respiratory tract infection or heart failure were more likely to be NFR and less likely to be for full resuscitation than patients with a primary diagnosis of cellulitis or urinary tract infection. Prognosis and significant differences in the mean patient age, Charlson index and the SCS of the patient diagnostic groups might explain these differences in the nature of resuscitation documentation. There did not appear to be a diagnosis-specific phenomenon that increased documentation of patients as being NFR apart from those characteristics already identified that predict NFR status, i.e. age, SCS and Charlson index.
The discussion of end of life care with a patient or with their carers can alleviate anxiety and promote communication and quality of care but the documentation of an NFR order can also have an adverse effect upon quality of care. 13, 14 It would be unfortunate if quality of care concerns explained the absence of documentation of resuscitation status of these patients. An adverse effect of NFR status has been demonstrated in theory as well as in practice. Using a series of three case scenarios, identical except for the resuscitation status of the patient, the documentation of a patient as being NFR appeared to be a factor in clinician decision-making beyond the situation of a cardiopulmonary arrest. 15 A recent paper suggests little has changed since. 16 We did not assess the attitudes of the staff at these four hospitals nor the reasons for lack of documentation. The diagnosis was not relevant to the occurrence of resuscitation documentation although the age and co-morbidity of the patient seemed relevant to the nature of those orders. Our multi-centred observation of an excess mortality in those documented as NFR has been reported previously [1] [2] [3] as has the abnormal inpatient LOS. 7 Our study is novel in that the greater age and co-morbidity of those patients with NFR orders do not completely account for these increases.
The length of inpatient hospital stay can reflect efficiency of inpatient care or act as a proxy of resource use. As a measure of quality of patient care, the role of LOS is uncertain. Inpatient stay can be prolonged in the presence of age, acuity of illness or co-morbidity. 17 A shorter than usual LOS for a particular diagnosis, implying efficiency, has rarely been associated with adverse outcomes whereas a longer than usual LOS has occasionally resulted in superior outcomes upon discharge. 17 Our measures were limited and hence we cannot attribute our observed increase in LOS in those NFR to improved quality of care, to other improved outcomes or less efficient use of resources. However we can only attribute a part of this significant LOS increase to the greater age and co-morbidity of these patients. An NFR order had no effect upon the LOS of stroke patients in a study of 30 hospitals in the USA but only after adjustment had been made for age, severity of illness and other co-variates. 7 Our findings in a general medical inpatient population with a variety of diagnoses do not support these Northern American data. In patients admitted with a diagnosis of a respiratory or urinary tract infection, matters regarding LOS and NFR status are less clear and it is possible that reduced numbers of patients within these diagnostic groups contributed to the lack of significance in our comparison of LOS and NFR status. Future work will address the relevance of patient cognition and the acuity of care required by the patient (e.g. intensive care or a cardiacmonitored bed).
Conclusions
General medical patients admitted to hospital and documented as NFR carry a higher mortality risk and a prolonged LOS both of which are only partly explained by these patients' greater age and comorbidity. Resuscitation orders are no more likely in one common diagnostic group compared with another. Certain diagnoses are more likely to be documented for full resuscitation and others NFR although this is probably on the basis of the age and co-morbidity of the patients concerned.
